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[57] ABSTRACT

An electrical connector includes a housing having a plurality
of generally parallel elongated terminal-receiving cavities.
An opening is formed in a side' wall of the housing inter-
secting the cavities and communicating therewith. A plural-
ity of elongated terminals are insertable into the cavities.
Each terminal includes a latching projection. A terminal
retainer is positionable in the opening in a direction trans-
verse to the cavities. The retainer includes a plurality of
elongated ribs projecting into the cavities and engaging the
elongated terminals. At least certain ends of the elongated
ribs include camming surfaces for engaging the latching
projections on the terminals and moving the terminals to
fully inserted positions in the event that the terminals are in
only partially inserted positions.

9 Claims, 15 Drawing Sheets
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ELECTRICAL CONNECTOR WITH
TERMINAL RETAINER

FIELD OF THE INVENTION

This invention generally relates to the art of electrical
connectors and, particularly, to an electrical connector hav-
ing a retainer for latching or locking terminals in proper
position within the connector.

BACKGROUND OF THE INVENTION

A typical electrical connector includes a dielectric hous-
ing having a plurality of terminal-receiving cavities. A
plurality of terminals are received in the cavities. Often, the
cavities are generally parallel and elongated, and the termi-
nals also are elongated and inserted into the cavities along
longitudinal axes. The housing may have primary latch
means, such as flexible latch arms, for holding the terminals
in their fully inserted positions.

Some electrical connectors include terminal retainers for
holding the terminals in their cavities, sort of as a secondary
latch means. The terminal retainer may even include a
provision for moving the terminals from a partially inserted
position to their fully inserted positions in response to
mounting the retainer onto or into the connector housing.

One example of an electrical connector which employs a
terminal retainer is shown in Japanese Utility Model Appli-
cation Laid-Open No. 1-177875. As shown therein, a ter-
minal retainer is inserted into an elongated opening in one
side wall of the housing, the elongated opening traversing
the longitudinal axis of each terminal. However, if one or
more terminals are not fully inserted into their cavities, the
retainer cannot be mounted to the housing, whereby the
retainer might act as a terminal position assurance device,
but the retainer cannot move the terminals to their fully
inserted positions. Which terminal or terminals are only
partially inserted must be determined by sight, and such
determination is inefficient and not cost effective.

Another example of an electrical connector employing a
terminal retainer is shown in Japanese Utility Model Appli-
cations Laid-Open Nos. 6-17135 and 6-36235. As shown
therein, the terminal retainer can correct or fully insert
partially inserted terminals. However, the retainer can be
slipped off of the housing when forces are applied to the
terminal.

Another problem with prior art connectors having termi-
nal retainers, as described above, is that it is difficult to
determine the alignment of the retainers for positioning in
their openings in the connector housings. In other words, the
retainers are not symmetrical in any given direction, and an
opcrator must figure out the particular orientation of the
retainer before the retainer can be assembled to the housing.
This also is inefficient and not cost effective.

The present invention is directed to solving the above

problems and providing a much more efficient and cost
effective electrical connector having a tcnmnal retainer, than
has been available in the prior art.

SUMMARY OF THE INVENTION

An object, therefore, of the invention is to provide a new

and improved electrical connector having a terminal
retainer, of the character described.

In the exemplary embodiment of the invention, the elec-
trical connector includes a housing having a plurality of
generally parallel elongated terminal-receiving cavities. An
opening is formed in a side wall of the housing intersecting
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the cavities and communicating therewith. A plurality of
generally elongated terminals are insertable into the cavities.
Each terminal includes a latching projection. A terminal
retainer is positionable in the opening in a direction trans-
verse to the cavities. The retainer includes a plurality of
elongated ribs projecting into the cavities and engaging the
clongated terminals. Ends of the elongated ribs have cam-
ming surfaces for engaging the latching projections on the
terminals and moving the terminals to fully inserted posi-
tions in the event that the terminals are in only partially
inserted positions. Complementary interengaging locking
means are provided between the terminal retainer and the
housing to lock the retainer in the opening.

According to an aspect of the invention, the opening in the
housing and the terminal retainer are elongated in a direction
transverse to the elongated cavities and terminals. The
terminal retainer is symmetrical in the longitudinal direction
to allow the retainer to be positioned in the opening regard-
less of the longitudinal orientation of the retainer.

As disclosed herein, the ends of the elongated ribs are

rounded to present curved camming surfaces for engaging
the latching projections on the terminals. The latching
projections are triangulated to present oblique surfaces for
engaging the curved camming surfaces.

In addition, the housing includes a primary latch engage-

able with a latch surface on each terminal, whereby the
latching projections and the camming surfaces comprise

secondary latch means. The primary latch and latch surface
are on a side of each terminal opposite the respective
latching projection and camming surface, whereby each rib
is effective to bias the respective terminal toward the pri-
mary latch. As disclosed herein, the primary latch comprises

a fiexible latch arm cantilevered into a respectwe terminal-
receiving cavity.

Other objects, features and advantages of the invention
will be apparent from the following detailed description
taken in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of this invention which are believed to be
novel are set forth with particularity in the appended claims.
The invention, together with its objects and the advantages
thereof, may be best understood by reference to the follow-
ing description taken in conjunction with the accompanying
drawings, in which like reference numerals identify like
elements in the figures and in which:

FIG. 11is an axial section through and electrical connector
according to a first embodiment of the invention;

FIG. 2 is an axial section through the housing of the
electrical connector of FIG. 1;

FIG. 3 is a perspective view of the male terminal used in
the connector of FIG. 1;

FIG. 4 is a top plan view of the connector;

FIG. § is a bottom plan view of the connector;
FIG. 6 is a front elevational view of the connector;
FIG. 7 is a rear elevational view of the connector;
FIG. 8 is a side elevational view of the connector:

FIG. 9 is a top plan view of the connector housing with
the terminal retainer removed;

FIG. 10 is a top plan view of the terminal retainer;
FIG. 11 1s a bottom plan view of the terminal retainer;
FIG. 12is a front elevational view of the terminal retainer:;
FI1(G. 13 is a side elevational view of the terminal retainer:

FIG. 14 1s an axial section through an electrical connector
according to a second embodiment of the invention;
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FIG. 15 is a side elevational view of a female termunal
used in the electrical connector of FIG. 14;

FIG. 16 is a perspective view of the female terminal of
FIG. 15;

FIG. 17 is a top plan view of the connector of FIG. 15;
FIG. 18 is a bottom plan view of the connector;

FIG. 19 is a front elevational view of the connector;
FIG. 20 is a rear elevational view of the connector;
FIG. 21 is a side elevational view of the connector;

FIG. 22 is a top plan view of the connector housing of the
embodiment of FIG. 15, with the terminal retainer removed,;

FIGS. 23(a){d) are top plan, bottom plan, front eleva-
tional and rear elevational views, respectively, of an elec-
trical connector according to a third embodiment of the
invention;

FIGS. 24(a)d) are top plan, bottom plan, front eleva-
tional and rear elevational views, respectively, of an elec-
trical connector according to a fourth embodiment of the
invention;

FIGS. 25(a) and (b) are top plan and front elevational
views, respectively, of an electrical connector according to
a fifth embodiment of the invention; and

FIGS. 26(a) and (b) are bottom plan and rear elevational
views, respectively, of the fifth embodiment of the invention.

DETATLED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to the drawings in greater detail, FIGS. 1-13
show an electrical connector according to a first embodiment

of the invention. The connector includes a housing, gener-
ally designated 1, unitarily molded of diclectric material

such as plastic or the like. Six male terminals S are inserted -

into respective terminal-receiving cavities 10 which extend
from a rear face 2 to a front face 3 of the housing. A terminal
retainer 8 is fitted into a rectangular, elongated opening 7
formed in a top wall 6 of housing 1. The terminal-receiving
cavities 10 are generally parallel and elongated, and opening
7 intersects the cavities and communicates with the cavities.

As shown in FIGS. 4-9, housing 1 is relatively thin,
hollow and of a rectangular configuration in cross-section
(1.c. transverse to cavities 10), the six cavities being defined
by “T” cross-sectioned walls 9. Each cavity 10 has an
abutment surface 11 (see FIG. 2) and a primary latch arm 12
intermediate the ends of the cavity and cantilevered into the
cavity. Elongated rectangular opening 7 can be seen to be
closer to rear face 2 of the housing, intersecting the entire
parallel arrangement of terminals 5. All cavities 10 commu-
nicate with opening 7, as best seen in FIG. 9. The opposite,
long sides of elongated rectangular opening 7, which are
parallel to the front and rear faces 3 and 2, respectively, of
the housing, have tapering engagement projections 13 which
cantilever into opening 7, each projection having an inclined
surface 13a and a flat bottom surface 13b. The housing has
a mating end 14 for mating with a complementary connector
(not shown) having female terminals which mate with male
terminals S. The housing has a rectangular opening 15 in its
bottom wall for latching with a front latch of the mating
connector.

As shown in FIGS. 1-3, male terminal § has a mating pin
16 at its front end and a wire terminating portion 18 at its
rear end. The terminal has a hollow rectangular body 19

between the mating pin 16 and the terminating portion 18.
The hollow rectangular body 19 has a triangulated latching

projection 20 integrally connected to the top thereof and a
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notched section 21 at the bottom thereof. The notched
section is engageable with primary latch arm 12 of the
housing when the male terminal is fully inserted into its
respective cavity 10.

Specifically, when inserting one of the male terminals S
into an inlet 4 of a respective cavity 10 in housing 1, mating
pin 16 pushes the primary latch arm 12 down, thereby
causing the latch to resiliently bend. The resilient latch arm
returns to its original position shown in FIGS. 1 and 2 when
the male terminal is fully inserted into its respective cavity

10, whereby its notched section 21 at the bottom of the
terminal aligns with the cantilevered latch arm and allows

the latch arm to snap into the notched section 21.

Retainer 8 is assembled into opening 7 in housing 1 after
inserting all male terminals S into the housing. As seen in
FIGS. 10-13, the retainer is a unitary structure which may
be integrally molded of dielectric material such as plastic or
the like. The retainer is similar to the shape and size of
elongated rectangular opening 7 in top wall 6 of the housing
and has a plurality of ribs integrally molded with its lower
surface. These ribs are arranged at the same spacing as
terminal-receiving cavities 10 in the housing, so that the ribs
are positioned in alignment with the triangulated fastening
projections 20 of the male terminals when the retainer is
positioned into opening 7 of the housing. Each rib 22 has a
curved camming surface 23 at each opposite end of the rib.
The front camming surface 23 of the retainer is engageable
with the triangular latching projection 20 of a respective one
of the male terminals.

In addition, terminal retainer 8 has a plurality of triangular
projections 24 on its opposite longitudinal edges. Each
triangular projection 24 includes a flat top surface 244 and
a downwardly inclined surface 24b. These triangular pro-
jections 24 are arranged on the opposite longitudinal edges
of retainer 8 so that they are alignable with projections 13 in
the rectangular elongated opening 7 in the top wall 6 of the
housing for engagement when retainer 8 is mounted in the
opening.

Still further, terminal retainer 8 has a plurality of exten-
sions 25 at each of its short opposite edges or ends. These
extensions 25 will engage within recesses 26 at the opposite
short sides of rectangular opening 7 in the top wall of the
housing. Each recess 26 has a chamfered guide surface 26a
to guide extensions 25 into recesses 6.

As mentioned earlier, retainer 8 is mounted to housing 1
after inserting all male terminals § into their respective
cavities 10. The retainer is positioned into elongated opening
7 with the front triangular projections 24 of the retainer
snap-fit under the complementary triangular projections 13
of the housing, so that the flat upper surfaces 24 of triangular
projections 24 confront the flat lower surfaces 136 of
projections 13. The retainer is pushed downwardly into
opening 7 in a direction transverse to elongated cavities 10.

When terminal retainer 8 is assembled to housing 1
through opening 7, ribs 22 at the bottom of the retainer push
the underlying male terminals 5 against resilient primary
latch arm 12. At the same time, front camming surfaces 23
are positioned for engagement with triangular latching pro-
jections 20 of the male terminal. The latching of resilient
latch arms 12 into notched sections 21 of the male terminals
prevent the terminals from being pulled back out of their
respective cavities 10. However, even if some of the termi-
nals are not quite fully inserted into the cavities, curved
camming surfaces 23 at the front of ribs 22 will engage
triangular latching projections 20 of any partially inserted
terminals and push the terminals to their fully inserted
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positions, as ribs 22 at the bottom of the retainer pushed
down on the terminals to more effectively align and position
the terminals. Of course, the terminals must be inserted at
least to an extent where front camming surfaces 23 of ribs
22 can engage triangular latching projections 20, before the
terminals can be pushed to their fully inserted positions.

With the above arrangement, all male terminals 5 are
locked against being pulled back out of their respective
cavities in the housing. Terminal retainer 8 can be easily
mounted within opening 7 of the housing, providing align-
ment and full insertion of the terminals through camming
surfaces 23 and ribs 22.

According to another aspect of the invention, it can be
seen particularly in FIGS. 10-13 that the elongated rectan-
gular retainer 8 is symmetrical in its longitudinal direction.
That includes having rounded camming surfaces 23 at both
opposite ends of each rib 22. Therefore, the retainer can be
positioned into opening 7 regardless of the longitudinal
orientation of the retainer. This greatly facilitates ease of
assembly of the connector and provides efficiency during

processing of the connector, resulting in a very cost-effective
assembly operation.

FIGS. 14-22 show an cight-pole electrical connector

according to a second embodiment of the invention. The
connector has components common to the components of
the electrical connector of the first embodiment, and such
common components are indicated by the same reference
numerals as applied in FIGS. 1-13. As seen in FIG. 14, the

eight-pole connector has eight female terminals 32 inserted
into cavities 10 in a rectangular housing 28. The housing has

legs 27 extending into the cavities. A retainer 8 is positioned
into a rectangular opening 34 in a top wall 33 of the housing.

As shown in FIGS. 17-22, housing 28 has a center latch
plate 35 at the bottom of the housing, extending from a rear
face 29 of the housing toward a front face 30 of the housing.
When the housing is assembled to mating end 14 of housing
1 of the connector shown in FIG. 1, center latch plate 34 of

housing 28 is locked by the bottom opening 15 of housing
1.

As seen in FIGS. 14-16, female terminal 32 has a mating
end 36 for receiving pin 16 of male terminal 5, along with
a wire terminating end 37. Mating end 36 is generally
hollow and rectangular and has a curved projection 38 at its
front end for latching in a recess at the front of housing 28,
along with a triangular latching projection 39 for engaging
the camming surface 23 of a respective one of the ribs 22 of
retainer 8.

After inserting all female terminals 32 into housing 28,
retainer 8 is positioned into rectangular opening 34 in top
wall 33 of the housing. Ribs 22 of the retainer push the
female terminal downwardly, and camming surfaces 23 of
the ribs engage triangular latching projections 39 of the
female terminals to provide a secondary latching means in
cooperation with the engagement of front curved projections
38 of the female terminals with the housing near the front
end of the housing. As is the case with the first embodiment,
retainer 8 is easily assembled to the housing and can fully
insert at least partially inserted terminals, and there are no
undesirable contacts between adjacent terminals because
there are no lateral forces caused in assembling the retainer
to the housing.

The electrical connector according to the first embodi-
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however, these electrical connectors can be designed to have
as many terminals as is required. The number of terminals
could range from two to fifteen or more.

FIGS. 23(a)(d) show a two-pole electrical connector
(without a terminal retainer assembled thereto) which is
structurally similar to the electrical connector described
above and shown in FIGS. 14-22. Specifically, FIG. 23(a)
shows the electrical connector in a top plan view; FIG. 23(b)
shows the connector in a bottom plan view; FIG. 23(c)
shows the front of the connector; and FIG. 23(d) shows the
rear of the connector.

FIGS. 24(a)—(d) shows a three-pole electrical connector
(without the terminal retainer). Specifically, FIG. 24(a)
shows a top plan view of the connector; FIG. 24(b) shows
a bottom plan view of the connector; FIG. 24(c) shows the
front of the connector; and FIG. 24(d) shows the rear of the
connector.

FIGS. 25(a) and (b) and FIGS. 26(a) and (b) show a
fifteen-pole electrical connector. Specifically, FIG. 25(a)
shows a top plan view of the connector; FIG. 25(b) shows
the front of the connector; FIG. 26(a) shows a bottom plan
view the connector; and FIG. 24(b) shows the rear of the
connector. The side view of the fifteen-pole connector is

similar to FIG. 21.

It will be understood that the invention may be embodied
in other specific forms without departing from the spirit or
central characteristics thereof. The present examples and
embodiments, therefore, are to be considered in all respects
as illustrative and not restrictive, and the invention is not to
be limited to the details given herein.

We claim:

1. An electrical connector, comprising:

a housing having a plurality of generally parallel elon-
gated terminal-receiving cavities and an opening in a
first side wall of the housing intersecting the cavities
and communicating therewith;

a plurality of generally elongated terminals insertable into
the cavities, each terminal including a latching projec-
tion;

a terminal retainer positionable in the opening in a direc-
tion transverse to the cavities, the retainer including a
plurality of elongated ribs projecting into a respective
one of the cavities and engaging an outer wall of the
elongated terminals, adapted to bias the terminals
against a side wall of the housing opposite said first side
wall and ends of the elongated ribs including camming
surfaces for engaging the latching projections on the
terminals and moving the terminals to fully inserted
positions in the event that the terminals are in only
partially inserted positions; and

complementary interengaging locking means between the
terminal retainer and the housing to lock the retainer in
said opening.

2. The electrical connector of claim 1 wherein said
opening in the housing and said terminal retainer are elon-
gated in a direction transverse to the elongated cavities, and
the terminal retainer is symmetrical in a direction parallel to
the elongated terminals to allow the retainer to be positioned
in the opening regardless of the orientation of the retainer
along said parallel direction. |

3. The electrical connector of claim 1 wherein said ends
of the elongated ribs are rounded to present curved camming
surfaces for engaging the latching projections on the termi-
nals.

4. The electrical connector of claim 3 wherein said

latching projections on the terminals are triangulated to
present oblique surfaces for engaging the curved camming
surfaces.
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5. The eclectrical connector of claim 1 wherein said
housing includes a primary latch engageable with a latch
surface on each terminal, whereby said latching projections
and said camming surfaces comprise secondary latch means.

6. The eclectrical connector of claim S wherein said
primary latch and said latch surface are on a side of each
terminal opposite the respective latching projection and
camming surfaces, whereby each rib is effective to bias the
respective terminal toward the primary latch.

7. The electrical connector of claim 6 wherein said
primary latch comprises a flexible latch arm cantilevered
into a respective terminal-receiving cavity.

8. An electrical connector, comprising:

a housing having a plurality of generally parallel elon-
gated terminal-receiving cavitics and an opening in a
side wall of the housing intersecting the cavities and
communicating therewith;

a plurality of generally elongated terminals insertable into
the cavities, each terminal including a latching projec-
tion;

a terminal retainer positionable in the opening in a direc-
tion transverse to the cavities, the retainer including a
plurality of elongated ribs projecting into the cavities
and engaging the elongated terminals, and ends of the
elongated ribs including camming surfaces for engag-
ing the latching projections on the terminals and mov-
ing the terminals to fully inserted positions in the event
that the terminals are in only partially inserted posi-
tions;

complementary interengaging locking means between the
terminal retainer and the housing to lock the retainer in
said opening; and
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said opening in the housing and said terminal retainer are
elongated in a direction transverse to the elongated
cavities and terminals, and the terminal retainer is
symmetrical in the longitudinal direction to allow the
retainer to be positioned in the opening regardless of
the longitudinal orientation of the retainer.

9. An electrical connector, comprising:

a housing having a plurality of generally parallel elon-
gated terminal-receiving cavities and an opening in a
side wall of the housing intersecting the cavities and
communicating therewith;

a plurality of generally elongated terminals insertable into
the cavities, each terminal including a triangulated
Iatching projection presenting oblique surfaces;

a terminal retainer positionable in the opening in a direc-
tion transverse to the cavities, the retainer including a
plurality of elongated ribs projecting into the cavities
and engaging the elongated terminals, and ends of the
elongated ribs being rounded to present curved cam-
ming surfaces for engaging the oblique surfaces of the
latching projections on the terminals and moving the
terminals to fully inserted positions in the event that the
terminals are in only partially inserted positions; and

complementary interengaging locking means between the

terminal retainer and the housing to lock the retainer in
said opening.
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